ABSTRACT. Seventeen species of elmid beetles have been unequivocally recorded from Poland. The paper presents new data on the distribution of 13 species of this family, among which Esolus parallelepipedus and Riolus cupreus have been proved to occur in the country. Altogether 227 localities are given, either from the authors' own observations or from materials gathered during the implementation of the programme "Monitoring of the ecological state of surface waters, studies and an assessment of the ecological state of rivers" coordinated by the Chief Inspectorate for Environmental Protection in Poland. The paper also includes a revised checklist of Elmidae occurring in Poland.
INTRODUCTION
The distribution of Elmidae in Poland is poorly known. Many, even generally common species, have been reported only from single localities and regions, and Polish coleopterologists regard all elmids as rare species , WIĘŹLAK 1986 .
All the literature dealing with the Elmidae up till the 1980s was summarized in the Catalogus Faunae Poloniae , which is the fundamental work containing all the knowledge of the distribution of this family in Poland. Another important work is the identification key by WIĘŹLAK (1986) . After 1983, new faunistic data of this group can be found in 40 faunistic, ecological and hydrobiological publications. In most of them, Elmidae are just one of the families analysed in complex faunistic analyses of beetles from particular regions (e.g. FLEITUCH 1992 , BUCZYŃSKI & KOWALIK 2004 , NIJBOER et al. 2006 , GREŃ 2009 . Only 12 papers focus specifically on elmid beetles and their records from Poland (BABULA 1991 , STANIEC 1997 , BUCZYŃSKI & PAŁKA 2003 , KALISIAK et al. 2003 , KONWERSKI 2004 , JASKUŁA et al. 2005 , ROSSA 2005 , RUTA 2005 , JASKUŁA et al. 2008 , JASKUŁA & PRZEWOŹNY 2009 . It is noteworthy that among the above number, five publications deal only with Macronychus quadrituberculatus, one with M. quadrituberculatus and Potamophilus acuminatus; another work focuses only on Riolus subviolaceus, one on Elmis obscura, and one on Elmis aenea. Only two papers examine three species: Elmis maugetii, Limnius volckmari and Oulimnius tuberculatus. Two more publications are in press, reporting localities of Limnius volckmari (BUCZYŃSKI & BUCZYŃSKA in press) and Potamophilus acuminatus (BUCZYŃSKI et al. in press a). One more comprehensive work analysing the fauna of the Bug valley, including new data on Elmidae, is also in press (BUCZYŃSKI et al. in press b) . In summary, these 40 publications contain data on 12 of the 17 Elmidae species that have been unequivocally identified in Poland.
As seen from the above, knowledge of the distribution of elmid beetles in Poland is scant and, at best, patchy. Only a few areas have been studied and only a small number of specialists is interested in this family. Many species that are common and widespread in Europe have not been reported from their entire potential range in our country. The aim of the paper is to present new faunistic data and summarize current knowledge of the distribution of Elmidae in Poland.
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MATERIALS AND METHODS
The analysed material comes from the authors' own collections and from the collections amassed by the employees of the Provincial Inspectorates for Environmental Protection within the programme coordinated by the Chief Inspectorate for Environmental Protection in Poland: "Monitoring of the ecological state of surface waters, studies and an assessment of the ecological state of rivers." The beetles were collected with various methods: hydrobiological net, Surber's net, and direct collection from submerged branches and stones. Altogether, 2230 individuals of elmid beetles were gathered from 227 localities ( Fig. 1) . , 9 V 2009 , 33 exx., 26 VII 2009 , 34 exx., R. Wisła, 14 VIII 2009 , 3 exx., R. Wisła after the dam, 5 IX 2009 Brenna (CA50), Węgierski str., 31 VIII 2008 , 37 exx., Połczany str., 31 VIII 2008 Istebna (CV49) , on rocks with mosses in R. Olza, 16 VI 2006 , 4 exx., R. Olza, ca. 500 m asl, 19 VII 2006 , 19 exx., 27 IX 2008 Mts. (BURAKOWSKI et al. 1983 , NIJBOER et al. 2006 , RUTA 2009 . Its locality from the River Bug in the Podlasie Lowland (BŁACHUTA & BŁACHUTA 2003) is doubtful, as the authors of further comprehensive field studies in that area (PRZEWOŹNY et al. 2006, BUCZYŃSKI et al. in press b) , covering a 250 km long stretch of the river, have not found the species; that record must therefore be regarded as doubtful until new findings appear. The localities from the Baltic Coast were treated as doubtful in the Catalogus Faunae Poloniae ) -the last records from this region were ca 80 years old, so our findings prove the presence of the species in that area. Mts., Bieszczady Mts. (BURAKOWSKI et al. 1983 , BUCZYŃSKI & KOWALIK 2005 . Recently recorded only once from Roztocze, in a small river of montane character (BUCZYŃSKI & KOWALIK 2005) . Reported from the Western Sudetes Mts. ca 60 years ago and from the Tatra Mts. almost a century ago . Found some 40 years ago in the Western Beskids (PAWŁOWSKI 1967) . It inhabits small, cold montane streams. The species is probably widespread in the Polish mountains, but is found only in very small numbers. A European species, distributed mainly in Central Europe. In Poland, found extremely rarely in only 7 regions; the records can be regarded as historical: Masurian Lake District, Lower Silesia, Roztocze, Western and Eastern Sudetes, Nowy Targ Basin. Recently the species has been found in only one locality, at Lubaszowa near Tarnów in the Eastern Beskid Mts. (PRZEWOŹNY 2010) . All the other data are ca 100 years old .
We report the species for the first time from the Pomeranian Lake District, Mazovian Lowland, Małopolska Upland and Western Beskid Mts. The above findings suggest that the species is most probably widely distributed in our country. That it is rarely found may be a result of its peculiar lifestyle. The species is flightless, with very limited dispersal abilities; it may be thermophilic, inhabiting submerged deciduous tree roots in the hyporhithral and epipotamal zones of streams and rivers ). A widely distributed, European montane species, which is found in 6 regions of Poland, 5 of which are mountainous (Western and Eastern Sudetes Mts., Western and Eastern Beskid Mts., Bieszczady Mts.), and in the Mazovian Lowland, which BURAKOWSKI et al. (1983) regard as a doubtful locality because of the species' ecological requirements. Most of the records stem from more than 50 years ago. Reported ca 40 years ago from the Western Beskid Mts. (PAWŁOWSKI 1967) . We present the species as new for Upper Silesia, the Nowy Targ Basin and the Tatra Mts. The species is frequent in all the Polish mountain ranges, but only single specimens are usually collected. The species has been reported from 16 regions in Poland, in both the lowlands and the mountains: Baltic Coast, Pomeranian Lake District, Masurian Lake District, WielkopolskaKujawy Lowland, Mazovian Lowland, Podlasie Lowland, Białowieża Primeval Forest, Lower and Upper Silesia, Małopolska Upland, Lublin Upland, Roztocze, Sandomierz Lowland, Western and Eastern Sudetes Mts., Western Beskid Mts. The species is widespread in Poland and regularly found, but usually only as single specimens. Recently found in the Pomeranian Lake District, Masurian Lake District, Mazovian Lowland, Podlasie Lowland, Białowieża Primeval Forest, Małopolska Upland, Lublin Upland, Roztocze and Sandomierz Lowland (BURAKOWSKI et al. 1983 , CZACHOROWSKI et al. 1993 , PAKULNICKA & BARTNIK 1999 , KUBISZ 2001 , KOWALIK & BUCZYŃSKI 2003 , BUCZYŃSKI & KOWALIK 2004 , TOŃCZYK & PAKULNICKA 2004 , BUCZYŃSKI & KOWALIK 2005 , NIJBOER et al. 2006 , JASKUŁA et al. 2008 , JASKUŁA & PRZEWOŹNY 2009 . We report this species as new for the Kraków-Wieluń Upland, the Świętokrzyskie Mts. and the Nowy Targ Basin. Unlike the closely related O. troglodytes, it inhabits mainly the hyporhithral and metapotamal zones of rivers and streams, avoiding strong currents. In Scandinavia it also inhabits lakes ). A widely distributed European species. Extremely rare in Poland -found in 3 regions only: Baltic Coast, Kraków-Wieluń Upland and Eastern Beskid Mts., mostly a century ago. Recently found only once at Prądnik Ojcowski in the Kraków-Wieluń Upland (KUBISZ & PAWŁOWSKI 1998) . Found in the Eastern Beskid Mts. in the 1930s; the data from the Baltic Coast are doubtful . It inhabits much the same habitats as the closely related R. subviolaceus, with which it sometimes occurs ). Our findings confirm the presence of the species in Poland. Very often confused with the related R. cupreus, but in many areas it is the more frequent species ). The species inhabits mostly stony bottoms in the epirhithral and metarhithral zones of lowland and montane streams with slow or medium-fast currents ). Our findings prove the occurrence of the species in the Kraków-Wieluń Upland. A widespread European species. Until recently it was regarded as extremely rare in Poland or even of doubtful occurrence requiring verification. It was reported only from three regions: Masurian Lake District, Kraków-Wieluń Upland and Western Beskid Mts. (BURAKOWSKI et al. 1983 ). However, in recent years the number of its known localities has increased significantly, so in some areas it is not rare at all. In 1990s, two localities of M. quadrituberculatus proving its occurrence in Poland were reported, in the Lublin Upland (STANIEC 1997) and in the Eastern Beskid Mts. (BABULA 1991). After 2000, 19 more localities were found: one on the Baltic Coast ), 3 in the Mazovian Lowland (KALISIAK et al. 2003 , JASKUŁA et al. 2005 ), 11 in the Podlasie Lowland (BUCZYŃSKI & SERAFIN 2004 , JASKUŁA et al. 2005 PRZEWOŹNY et al. 2006 , BUCZYŃSKA & BUCZYŃSKI 2006 in press b), 3 in the Małopolska Upland (KALISIAK et al. 2003 ) and 4 in the Lublin Upland (BUCZYŃSKI & PAŁKA 2003 , JASKUŁA et al. 2005 , BUCZYŃSKA & BUCZYŃSKI 2006 . Now the species is known from 9 regions, but there is still no data from western and south-western Poland. Also, there are no recent data from the Kraków-Wieluń Upland (the latest are from the 19 th c.) and from the Western Beskid Mts. (data from the early 20 th c.) ). We report the beetle for the first time from the Pomeranian Lake District and the Sandomierz Lowland. The locality in the River Drawa at Bogdanka is the first record of the species in western Poland. Eutrophication of water bodies does not appear to have a great impact on its distribution (JASKUŁA et al. 2005 , BUCZYŃSKI et al. Central Europe (BOUKAL et al. 2007 JÄCH et al. 2006 ). It may occur in Poland as it has been found in three neighbouring countries: the Czech Republic, Slovakia and Ukraine . Probably all records of Limnius muelleri in Poland should be attributed to this species, as it is very similar and often misidentified (JÄCH, pers. comm.).
Macronychus quadrituberculatus
5) The distribution of this species is limited to Central Europe with 100% certain localities known only from Austria, the Czech Republic, France, Germany, Hungary and Switzerland . Its records closest to Poland (but already ca 90 years old) come from a few localities in Moravia in the Czech Republic ). The species is regarded as extinct in most of the countries within its range (apart from France). Its sole recent locality in Central Europe is in Hungary (KOVÁCS & MERKL 2005) . In Poland it was found in three regions: the Masurian Lake District, Kraków-Wieluń Upland and Western Beskid Mts., with most of the data coming from the 19 th and early 20 th c. It has not been reported for the last 50 years. The records from the Masurian Lake District are doubtful, as already mentioned by BURAKOWSKI et al. (1983) . According to JÄCH (pers. comm.) , the occurrence of this species in Poland is questionable and is most probably based on its easy confusion with Limnius intermedius. Therefore, we do not include this species in the Polish fauna.
6) The species is widely distributed in Europe, and is also known from North Africa (Algeria, Morocco), ranging as far as Turkey, Lebanon and Israel. Known to occur as far north as the Netherlands, Germany and Poland ). In Poland reported from 6 regions: the Baltic Coast, Pomeranian Lake District, Lower Silesia, the Kraków-Wieluń Upland, Western Sudetes Mts. and Western Beskid Mts. BURAKOWSKI et al. (1983) regarded the data from Lower Silesia as doubtful owing to the lack of voucher specimens. The beetle has not been found in our country for the last 100 years or so ). In the Czech Republic considered extinct; it is known only from historical data . Recently found in Hungary (SZIVÁK et al. 2010) . Its occurrence in Poland should be verified with new material. 7) An Atlantic-Mediterranean species widely distributed in Western Europe and North Africa, ranging east to Asia Minor, and in Europe to Belarus, Latvia and Finland (JÄCH et al. 2006, BOUKAL et al. 2007) . From Poland reported generally from the former East Prussia (SEIDLITZ 1888), but BURAKOWSKI et al. (1983) cast doubt on these records and did not include the species in our fauna. The occurrence of the species in Poland is probable, however, as it occurs in three neighbouring countries: Germany, Belarus and Lithuania ). The species is easily confused with species of the genus Riolus. Most likely it will be discovered in northern and western Poland -in the Masurian and Pomeranian Lake Districts. It inhabits streams and rivers, particularly waters rich in calcium. In Central Europe the species is probably thermophilic ). 8) A Western European species, known from only 5 countries: Spain, France, Italy, Switzerland and Germany . In Poland reported generally from the former Prussia (RÜSCHKAMP 1929) . This record was questioned and regarded as unreliable by BURAKOWSKI et al. (1983) and the species was excluded from our fauna. Judging by its known distribution, the species is unlikely to occur in Poland. It is easily confused with species of the genus Riolus. 9) An Atlantic species, ranging from Portugal, through France and the Benelux countries to Sweden and Lithuania ). The species inhabits mainly the littoral of large, often eutrophic lakes, but in the southern part of its range also inhabits small streams ). Thus, the localities in the Ojców NP are doubtful and need to be verified; likewise the records from the Beskid Mts. Only the records from the Baltic Coast are probable. Generally, the occurrence of O. troglodytes in Poland requires verification with new material. Most probably it will be found in northern and western Poland, in the Masurian and Pomeranian Lake Districts, as it does occur in Lithuania ). 10) An Atlantic species, known mostly from Western Europe, ranging east to Ukraine ). In Poland known from two localities only (Barania Góra and Zakopane) reported by HILDT (1914) . The species is threatened and very rare in Central Europe. Its most recent findings from Bavaria and Thuringia (Germany) are based on 100 year old data . The occurrence of the species in Poland requires verification with new material.
11) The nominate subspecies of this species has been reported from scattered localities in Morocco, Tunisia, Israel, Syria, Turkmenistan, Spain, France, Italy, Bosnia and hydrobiological and ecological works are ambiguous as they are most often based on identifications by non-specialists. Identifications based only on larval stages cannot be trusted either. Apart from Potamophilus acuminatus, the larvae of other species are very difficult if not impossible to determine to the species level. Most of the species erroneously reported as new for Poland were identified on the basis of larval stages, e.g. Dupophilus brevis by ZAĆWILICHOWSKA (1986) or Stenelmis consobrina by BŁACHUTA & BŁACHUTA (2003) . The most accessible key to this family in Poland (WIĘŹLAK 1986) does not include all the species likely to be found in our country (Limnius intermedius and Stenelmis puberula are missing). Neither is a key to the larval stages provided. We would advise the use of the following identification keys: imagines in Central Europe -OLMI (1976) and STEFFAN (1979) with the supplement by JÄCH (1992); larval stages -OLMI (1976), KLAUSNITZER (1984) and KLAUSNITZER & RICHOUX (1996) . The data presented in our study reveal that at least some elmid species are common in Polish rivers, and their "rarity" has been the result of an unsuitable collection method (direct collection from the substrate). The proper use of a hydrobiological net for sampling (KOWNACKI & SOSZKA 2004 , BIS 2007 , BIS & WENIKAJTYS 2007 , as well as regular sampling (e.g. within the programme carried out by the Provincial Inspectorates for Environmental Protection), give completely different results.
In the literature elmid beetles are often regarded as perfect bioindicators of good water quality (WIĘŹLAK 1986) . Our results suggest that either the water quality has improved greatly since the 1980s or that at least some of the species are not so sensitive to water quality. Only such species as Elmis obscura and Potamophilus acuminatus can be treated as good bioindicators of natural river state. The former is a flightless species living in unregulated rivers with banks overgrown by trees with submerged roots. The latter is associated with dead submerged wood, which is often removed from the river bed during river regulation or dredging (JÄCH et al. 2005) .
Moreover, we can expect that the above monitoring programme, initiated and coordinated by the Chief Inspectorate for Environmental Protection, will result in further revelations of the Elmidae distribution in our country. Such a large-scale sampling of benthic fauna in running waters is yielding very promising results and will undoubtedly be of assistance in faunistic studies of all macroinvertebrates inhabiting running waters in Poland.
